INTRODUCTION
Sesame (Sesamum indicum L) also known as beniseed is an important oil seed crop grown in tropical and subtropical regions of the world (Ashri, 1998) . The sesame seed is a rich source of calcium and potassium (Suddhiyan et al., 2009 ) and the oil contain high amount of sesamin and sesamolin, natural antioxidants which prevent the oil from going rancid (Brar and Ahuja, 1979) . It is used in cake and bread making, manufacture of soap, margarine, cosmetics, insecticides and pharmaceutical products. The seed cake is use for livestock feed and fertilizers. India is the world largest producer of sesame followed by China, Myanmar, Sudan, Ethiopia, Uganda and Nigeria (Wikipedia, 2009) . In Nigeria, it was first grown in 1940s following the mandate given to West *Corresponding author. E-mail: ogbonnaptr@yahoo.com.
African Oilseeds Mission to investigate the possibility for the production of groundnut and other oilseeds (Idowu, 2002) . Presently, its production is concentrated in the North and Middle Belt areas. In these areas, cultivation is mostly on small holdings by poor resource farmers (Olowe, 2007) . The situation is the same in other developing countries (El-Greedly and Mekki, 2005) .
Sesame is traditionally grown in areas located between latitude 6° and 10° N with annual rainfall below 1000 mm, ranging between 500 and 800 mm (Schilling and Catan, 1991; Olowe, 2007; Bennett and Wood, 1995; Beech, 1996; Bennett and Imire, 1997) . It is a crop of the hot tropics and can withstand some degree of drought after establishment but very sensitive to water-logging (Uguru, 1996; Bedigan and Harlan,1983; Thomas, 2007) . Adequate moisture is necessary for germination and early growth stages. It however prolongs growth if it continues late in the season (Oplinger, 1990 ). Due to the economic importance of sesame oil in the international market and the present quest for alternative to fossil fuel, there is need to increase the production of this crop. This can be achieved by expanding the area of production. El-Greedly and Mekki (2005) noted an increase in sesame production mainly due to increase in its growing areas. The derived savannah agro-ecology is a vegetation zone lying between the savanna and the forest zone. Many crops are grown in this zone in Nigeria; however, sesame cultivation is not common among farmers in this area. This study is part of a programme mounted to arouse research interest in the crop as well as to promote its cultivation in this zone. One of the steps is to identify the time of the year to grow sesame for optimum yield. Ajali et al. (2008) reported significant planting date effect on capsule numbers, percentage protein, biomass and grain yield in sesame. Mulkey, (1997) also recorded significant influence of planting date on flowering, day to maturity and seed yield.
The scarcity and expensive nature of inorganic fertilizers coupled with the negative effects on the environment has led to increased use of organic manure in crop production. Consequentially, organic farming has been advocated and farmers are being advised to reduce the use of chemicals to reduce the hazards to the environment. Organic manure apart from releasing nutrient to the crop also improves the soil structure (Mbagwu and Ekwealor, 1990) . Poultry manure has long been recognized and used as manure in crop production and its analysis has shown that it is high in nitrogen, phosphorus, potassium and some other nutrient elements (Kroodsma, 1986) . It should however be noted that excessive application of poultry manure can lead to water pollution and soil toxicity due to the high content of certain micronutrients. The study determined the effect of poultry manure application and its interaction with date of planting to growth and yield of the crop in this area.
MATERIALS AND METHODS
This study was conducted in the teaching and research farm of the Department of Crop Science, University of Nigeria, Nsukka located at latitude 06° 52 1 N, longitude 07° 24 1 E and altitude 447 m above sea level.
The sesame accession was obtained from National Cereal Research Institute (NCRI) Badeggi, Niger State, Nigeria. Poultry manure was purchased from a deep litter poultry farm for raising broilers.The field experiment was carried out in 2009 and repeated in 2010. The experiment was laid out in a 3 x 3 factorial in randomized complete block design (RCBD). The factors considered are dates of planting (July 22, August 22 and September 22) and poultry manure rates (0, 5.0 and 10 tons/ha). These gave nine treatment combinations and were replicated in four blocks. Each block was divided into nine plots each measuring 2 x 2 m with 0.5 m spacing between plots and 1.0 m between blocks. The land was ploughed and harrowed and planting was made on flat ground. The poultry manure was in dry condition and was applied four days before planting and was put into the soil. The seeds were placed in shallow grooves and covered lightly with soil. Two weeks after sowing, they were thinned to a spacing of 75 x 30 cm inter and intra row spacing. Soil samples were collected from the experimental site at the depth of 0 to 15 cm. The samples were bulked together to form a composite sample from which a sub sample was taken for laboratory analysis, to determine the physical and chemical properties of the soil. Samples of the poultry manure were also analyzed to determine the nutrient composition. Weather information were obtained from the University of Nigeria, Nsukka Meteorological station located at about 200 m away from the experimental site. Records were taken on number of days to 50 and 100% flowering, number of flowers/plant, number of aborted flowers/plant, days to maturity, number of capsules/plant, weight of capsules/plant, average capsule length, number of seeds/capsule, 1000 seed weight and seed yield/ha. The data were subjected to analysis of variance (ANOVA) according to the procedure outlined by Steel and Torrie (1980) . The LSD method for comparing treatment means described by Obi (2005) was used. In the 2010 experiment, planting was started earlier; hence the planting dates were June 22, August 22 and September 22.
RESULTS
The results of the soil analysis before planting in 2009 and 2010 shown in Table 1 indicated that the soil of the experimental site is sandy loam. The soil was also acidic. There was however little differences in the soil properties between the planting dates in both years. Between the two years, the soil was higher in most of the chemical properties in 2010 than in 2009. Analysis of the poultry manure used in both years also indicated high organic carbon, organic matter and N, however the poultry manure used in 2010 was slightly higher in these attributes than in 2009 (Table 2 ). Weather information showed little variation in total rainfall, temperature and relative humidity between the two years ( Table 3) .
The result of the effect of poultry manure rates on attributes of sesame in 2009 experiment presented in Table 4 showed that application of poultry manure caused highly significant effect on all the yield attributes measured with the exception of capsule length. The result indicates that increasing the rate of manure significantly decreased number of days to flowering and maturity, while the other parameters increased significantly as manure rate was increased.
There was also significant difference between the effect of 5 and 10 tons/ha rates of poultry manure on these attributes. In the second year (2010) experiment, a similar trend was observed, however, there was no significant difference between the effect of 5 and 10 tons/ha rates of poultry manure on number of seeds/capsule and seed yield/ha (Table 5 ).The effect of time of planting was significant on all the attributes. In 2009, early planting significantly delayed flowering and maturity (Table 6 ). On the other hand, early planting in the season significantly promoted number of flowers/ plant, number of capsules/plant, weight of capsules/plant, capsule length, 1000 seed weight and seed yield/ha. Planting in July produced the best performance in these attributes. Number of seeds/capsule was however highest from August planting when compared with early planting in July and late planting in September. In 2010 experiment, early planting also significantly delayed flowering and maturity. There was however no significant difference between planting in June and July on these attributes. Number of capsules/plant, capsule length, 1000 seed weight and number of seeds/capsule were highest in July planting followed by June planting. Planting in June produced the best performance in weight of capsules/plant and seed yield/ha (Table 7) .
Significant manure x time of planting interaction was observed on all the yield attributes with exception of capsule length and 1000 seed weight in both years. In 2009, a trend of delayed flowering and maturity at low manure rate and at early planting was noted. On the other parameters, the reverse was the case. Early planting with high manure rate produced the highest performance in these attributes (Table 8 ). In the second year (2010), the interaction effect on flowering and maturity followed the same trend as in 2009 experiment, however, the highest values of number of flowers/plant, number of capsules/plant, number of seed/capsule were recorded at 5 tons/ha manure when planting was done in July, while weight of capsule/plant and seed yield/ha were highest at 5 tons/ha when planted in June (Table 9) .
DISCUSSION
The soil of the experimental site was low in most of the plant nutrient element, implying that the soil is low in fertility. In 2010, however there was an improvement which may be attributed to the residual effect of the manure applied in the previous year. Most of the yield attributes responded positively to time of planting. Early flowering, NFP = number of flower/plant, NCP = number of capsules/plant, DM = days to maturity, WCP = weight of capsules/plant, CL = capsule length, NSC = number of seeds/capsule, SW = seed weight, ** = significant at 5% probability level, * = significant at 1% probability level. FL= Days to flowering, NFP = number of flower/plant, NCP = number of capsules/plant, DM= days to maturity, WCP = weight of capsules/plant, CL = capsule length, NSC = number of seeds/capsule, SW = seed weight, ** = significant at 5% probability level, * = significant at 1% probability level. .0** FL = Days to flowering, NFP = number of flower/plant, NCP = number of capsules/plant, DM = days to maturity, WCP = weight of capsules/plant, CL = capsule length, NSC = number of seeds/capsule, SW = seed weight, ** = significant at 5% probability level, * = significant at 1% probability level. flowering, NFP = number of flower/plant, NCP = number of capsules/plant, DM = days to maturity, WCP = weight of capsules/plant, CL = capsule length, NSC = number of seeds/capsule, SW = seed weight, ** = significant at 5% probability level, * = significant at 1% probability level. FL= Days to flowering, NFP = £umber of flower/plant, NCP = number of capsules/plant, DM = days to maturity, WCP = weight of capsules/plant, CL = capsule length, NSC = number of seeds/capsule, SW = seed weight, ** = significant at 5% probability level, * = significant at 1% probability level.
planting in the season increased yield in the crop which agrees with earlier reports (Alamsarker et al., 2009; Bill, 2009; Fazlul et al., 2009) . This is attributed to higher nutrient content in the soil during the early period of the season which declines with time as a result of leaching away of nutrient from the soil by more frequent rainfall (Jones, 1976) . In addition, Bennett (2003) had reported that the crop is extremely sensitive to water-logged condition and will cause lost in plant stand and low yield. It was also noted that crops planted in September experienced drastic decreased in rainfall which might have negatively affected growth and seed development. This appears to agree with the findings of Mulkey, (1987) that adequate soil moisture is necessary during the vegetative stage. Reduction in rainfall becomes important at maturity stage to prevent spoilage of capsules and seeds by excessive moisture. Flowering and maturity were delayed in the early planted crops when compared with those planted in the later dates. This may be attributed to prolonged vegetative growth enhanced ** = Significant at 5% probability level, *= significant at 1% probability level.
by favourable condition for growth which probably delayed reproductive develop-ment. In the second year when planting started earlier in June, some of the yield attributes were better in the July planting. The response to time may also be attributed to changes in other factors of the environment. For instance, Fakorede (1985) reported that planting later in the season in this area characterized by heavy rainfall is subject to high cloud cover which reduces solar radiation resulting to low rate of photosynthesis. The weather data indicated that the 2009 recorded high temperature and better rainfall distribution than 2010. This may be responsible for the better performance of the crop in 2009. Changes in other climatic, biotic and adaphic factors of the environment may also be implicated. The crop positive response to manure application agrees with the earlier findings of Ogbonna and Obi (2000) and Ayoola and Adeniyan (2006) . Apart from supplying plant nutrient elements to the soil, manure also improves the soil physical properties which enhance crop growth and development (Mbagwu and Ekwealor, 1990; Salter and Hanworth, 1962; Stevenson and Ardakani, 1972) . Tisdale and Nelson (1975) had earlier noted that crops respond to manure application in soil with low fertility status. This applies to the present study since the soil analysis revealed that the soil is low in fertility. There is presently the advocacy for organic farming which provides quality and safe products as an alternative to conventional practices involving use of inorganic fertilezers and other agrochemicals implicated for a number of environmental degradation problems. Experiments have shown that inorganic fertilizers do not produce higher seed yield than organic fertilizers (Suddhiyan et al., 2009) .
This study has shown that sesame can be produced in the derived savanna agro-ecology of south eastern Nigeria. It also revealed that early planting in the season and application of poultry manure increased seed yield in sesame.
